Cutting-edge morphological studies of post-mortem brains of patients with schizophrenia and potential applications of X-ray nanotomography (nano-CT).
Kraepelin expected that the neuropathological hallmark of schizophrenia would be identified when he proposed the concept of dementia praecox 120 years ago. Although a variety of neuropathological findings have been reported since then, a consensus regarding the pathology of schizophrenia has not been established. The discrepancies have mainly been ascribed to limitations in the disease definition of schizophrenia that accompanies etiological heterogeneity and to the incompleteness of the visualization methodology and technology for biochemical analyses. However, macroscopic structural changes in the schizophrenia brain, such as volumetric changes of brain regions, must entail structural changes to cells composing the brain. This paper overviews neuropathology of schizophrenia and also summarizes recent application of synchrotron radiation nanotomography (nano-CT) to schizophrenia brain tissues. Geometric parameters of neurites determined from the 3-D nano-CT images of brain tissues indicated that the curvature of neurites in schizophrenia cases is significantly higher than that of controls. The schizophrenia case with the highest curvature carried a frameshift mutation in the glyoxalase 1 gene and exhibited treatment resistance. Controversies in the neuropathology of schizophrenia are mainly due to the difficulty in reproducing histological findings reported for schizophrenia. Nano-CT visualization using synchrotron radiation and subsequent geometric analysis should shed light on this long-standing question about the neuropathology of schizophrenia.